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Resumen 
Objetivo: Presentar un Ambiente Virtual 
(AV) basado en el Protocolo de Tratamiento 
de la Hipertensión Arterial y de la Diabetes 
Mellitus tipo 2 aplicado en la Atención Bási-
ca, en la evaluación de los hábitos alimenta-
rios en la consulta de enfermería. Método: 
Estudio experimental aplicado por dos en-
fermeros y un gestor en una muestra de 30 
pacientes sordos entre 30 y 60 años. El am-
biente se desarrolló en Visual Basic Net. Éste 
ofreció ocho cuadros con preguntas sobre la 
alimentación del paciente que contenían 
figuras de alimentos, videos en lenguaje 
de señas y audio. El análisis del AV fue re-
alizado por medio de la prueba estadística 
de Poisson de los cuestionarios aplicados a 
los pacientes y profesionales. Resultados: 
Al final del procedimiento, el ambiente pre-
senta el posible diagnóstico con un mensaje 
en la pantalla en color rojo, amarillo, verde 
o azul, dependiendo del grado de necesi-
dad del paciente. Conclusión: El ambiente 
obtuvo una excelente aceptación por parte 
de los pacientes y enfermeros, posibilitando 
una óptima interacción entre estos, incluso 
sin un intérprete. La consulta se redujo a 15 
minutos, con la mantención de la privacidad 
del paciente. 
 
descriptores 
Personas com deficiência auditiva
Lenguaje de signos
Atención de enfermería
Diagnóstico de enfermería
Informática aplica a la enfermería

resumo 
Objetivo: Apresentar um Ambiente Virtual 
(AV), baseado no Protocolo de Tratamen-
to da Hipertensão Arterial e do Diabetes 
Mellitus tipo 2, aplicado na Atenção Bá-
sica, em avaliação de hábitos alimentares 
na consulta de enfermagem. Método: Es-
tudo experimental aplicado por dois en-
fermeiros e um gestor, em uma amostra 
de 30 pacientes surdos com idade entre 
30 e 60 anos. Construído em Visual Basic 
Net, o ambiente ofereceu oito telas sobre 
alimentação contendo figuras alimentícias, 
vídeos em libras e áudio. A análise do AV 
foi feita em questionários aplicados aos 
pacientes e profissionais por meio do teste 
estatístico Poisson. Resultados: Apresenta 
o possível diagnóstico nas cores vermelha, 
amarela, verde e azul, dependendo do grau 
de necessidade do paciente. Conclusão: O 
ambiente obteve excelente aceitação pe-
los pacientes e enfermeiros, possibilitando 
ótima interação entre eles, mesmo sem 
intérprete. A consulta foi reduzida para 15 
minutos, com a preservação da privacida-
de do paciente.

 
descritores
Pessoas com deficiência auditiva
Linguagem de sinais
Cuidados de enfermagem
Diagnóstico de enfermagem
Informática em enfermagem

Abstract 
Objective: Presenting a Virtual Environ-
ment (VE) based on the Protocol of Tre-
atment of Hypertension and Diabetes 
Mellitus type 2, used in Primary Care for 
evaluation of dietary habits in nursing con-
sultations. Method: An experimental study 
applied by two nurses and a nurse mana-
ger, in a sample of 30 deaf patients aged 
between 30 and 60 years. The environment 
was built in Visual Basic NET and offered ei-
ght screens about feeding containing food 
pictures, videos in Libras (Brazilian sign lan-
guage) and audio. The analysis of the VE 
was done through questionnaires applied 
to patients and professionals by the Pois-
son statistical test. Results: The VE shows 
the possible diagnostics in red, yellow, 
green and blue colors, depending on the 
degree of patients’ need. Conclusion: The 
environment obtained excellent acceptan-
ce by patients and nurses, allowing great 
interaction between them, even without 
an interpreter. The time in consultation 
was reduced to 15 minutes, with the pre-
servation of patient privacy.

descriptors
Persons with hearing impairments
Sign language
Nursing care
Nursing diagnosis
Nursing informatics
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INTRODUCTION

The Federal Constitution of 1988 guarantees to all Brazil-
ian the rights and fundamental guarantees allowing them to 
live in society. The Article 3 highlights the fundamental goals 
of promoting the welfare of all, irrespective of origin, race, 
gender, color, age and any other forms of discrimination. The 
Article 5 refers to the basic rights and guarantees, namely: 
all are equal before the law, without distinction of any kind, 
ensuring the inviolability of the right to life, liberty, equality 
and property.

The creation of the National Policy for the Integration of 
Persons with Disabilities, regulated by the Decree number 
3.298 from December 20th, 1999 and that standardizes a set 
of guidelines was aimed at achieving the full realization of 
individual and social rights of persons with disabilities.

It was observed in a study(1), that the deaf and hard of 
hearing people are those who face greater difficulty in so-
cial inclusion, since hearing is an essential sense for use of 
language, interfering specifically in the access to information 
provided orally.

Establishing and maintaining communication with these 
individuals is a major challenge for health professionals, as 
the appropriate care for people with disabilities is essential 
to achieve the quality of health services, while the lack of 
communication prevents humanized care. The attempt to 
ensure effective communication with deaf patients is key, 
since the lack of full communication can lead to errors in di-
agnosis and treatment of diseases(2). Thus, groups of the deaf 
and hard of hearing need tools that will ensure ways of com-
municating with healthcare institutions(3), especially in Emer-
gency Care Units.

The way that patients with deafness use the health sys-
tem is different from other patients, and usually denotes 
extreme difficulty of communication during contact with 
health professionals, reason that leads them to visit services 
at a lower frequency compared to the other patients(4).

A study(5) in Goiânia, which analyzed the encounter be-
tween deaf patients using sign language with health profes-
sionals, found that the most serious problem is the post-
poning of search for medical care. This causes a level of 
unnecessary suffering and the risk of disease worsening by 
the lack communication between the patient, the doctor and 
the nurse. Such fact happens because professionals are not 
familiar with the sign language and the patients have no in-
terpreter or family member to accompany them. The use of 
sign language facilitates assistance by health professionals, 
but it can lead to lack of privacy, because some deaf patients 
fear that confidential matters are disseminated among the 
community of the deaf and hard of hearing, of which inter-
preters are usually part of, and also resulting in lack of au-
tonomy during the consultation(5). 

Some barriers between health professionals and the deaf 
and hard of hearing have been identified, such as conflict 

over deafness and hearing impairment, different perceptions 
of what constitutes effective communication (lip reading, 
writing, sign language interpreter), medication safety and 
others risks caused by inadequate communication, com-
munication problems during the physical examination and 
procedures, difficulties in interaction with staff (including 
administrative staff) in the waiting room and problems with 
communication by phone(6).

For a fully effective nursing care, there must be a con-
scious communication, requiring much effort to decode, 
decipher and understand the meaning of the message that 
patients are trying to convey, because that is the only possi-
ble way to identify the needs of these patients, in order that 
nursing professionals can help them(7). 

According to the Brazilian legislation, sign languages are 
different from spoken languages because they use a visual-
spatial medium or canal, and not the oral ear canal. The signs 
are formed from the combination of the shape and move-
ment of the hands and the point in the body or space where 
these signs are made. According to the Law number 10.436, 
from April 24th, 2002, the Brazilian Sign Language (Libras) is a 
form of communication and expression, in which the linguis-
tic system of visual-motor nature, with its own grammati-
cal structure, constitutes a linguistic system for transmitting 
ideas and facts, originated from the communities of deaf 
people from Brazil, and officially recognized by Decree num-
ber 5.626, from December 22nd, 2005. 

When reaching a health facility, the deaf and hard of 
hearing are faced with the lack of knowledge of Libras by the 
employees, and the lack of interpreters on site, making them 
feel excluded(8).

Using the Nursing Care System (Sistematização da As-
sistência de Enfermagem - SAE) is one of the tools the nurses 
have. This system develops critical thinking in nursing prac-
tice and generates technical autonomy, management, indi-
vidualization, standardization, continuity and evaluation of 
care delivery by promoting humanized care, besides having 
low cost, when compared with the measured results, arous-
ing in nurses the continuous interest in reassessing their ac-
tivities and deciding the best way to perform them(9). Some 
studies show that the use of technological innovations can 
help the nursing service significantly(10-12).

The aim of this study was to develop a Virtual Environment 
(VE) in Libras, called AVPASAB (from Portuguese, Ambiente 
Virtual de Pronto Atendimento ao Surdo na Atenção Básica), 
or in English, Virtual Environment of Emergency Care for the 
Deaf in Primary Care. The parameter used was the Protocol of 
Treatment of Hypertension and Diabetes Mellitus type 2, used 
in Primary Care to assist nurses in nursing consultations.

The choice of creating a Virtual Environment focused on 
these conditions was due to the fact that cardiovascular dis-
eases (CVD) represent the leading cause of death in both the 
Brazilian population as around the world, in addition to epi-
demiological evidences indicating diet as a risk factor for the 
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development of these diseases(13). The developed environ-
ment should include the characteristics of a website(14-15) and 
the norm NBR ISSO/IEC 9126(16), such as font size, location 
of similar instructions, little text, nice color of background 
screens and action buttons at the same positions.

METHOD

The research project was approved by the Ethics Com-
mittee on Research Involving Human Beings of the UMC, 
process CEP: 121/2011 and CAAE – 0121.0.237.237-11. All 
participants signed a free and informed consent before com-
mencing the activity.

The parameter for developing the Virtual Environment 
was the Protocol of Treatment of Hypertension (HTN) and 
Diabetes Mellitus (DM) type 2, used in Primary Care(17). In pri-
mary care, the protocol for treatment of hypertension and 
type 2 diabetes is to establish a healthy diet for the diabetic 
and hypertensive people. This protocol consists of 18 diag-
nostic criteria of type 2 diabetes, five of which were used 
to develop the VE and are directly related to the indicative 
of the diagnosis. These are: risk factors for diabetes and hy-
pertension; use of the Framingham risk score for assessing 
cardiovascular risk in hypertensive and diabetic people; food 
pyramid; food groups; assessment of food consumption.

The developed VE does not present the monitoring 
guidelines of the primary care network, because the main 
objective was providing the indicative of the pathology (dia-
betes and hypertension) for further follow-up with patients.

The present study is based on the food frequency ques-
tionnaire(17), which evaluates 82 items, with eight strategic 
questions of food frequency. The VE is based on these eight 
questions, with the possible answers and the score for each, 
as showed in Table 1.

Each question has a response score (based on the Fram-
ingham risk assessment of cardiovascular risk in hyperten-
sive and diabetic) tabulated by the Protocol and these values 
are part of the Virtual Environment. According to patients’ 
responses, the Virtual Environment shows an image indicat-
ing if the diet of the user is adequate or not. The Visual Basic 
NET platform by Microsoft was used for creating the VE. The 
screen of the VE was composed at the top of the Windows 
Media Player, which allows embedding videos and enables 
full control of execution (play, stop, pause, forward, rewind, 
etc.). At the bottom part of the VE screen were inserted the 
following buttons: New (start new questionnaire), Play (play 
the video again), Previous (return to the previous question), 
Next (go to the next question) and Save. The option Save was 
necessary for storage of patient data, questions, answers, 
score and the results in a pdf file format.

The registration of the patient should be made on the 
first screen of the environment, filled out by the nurse and 
containing the following information: name, age, gender, if 
smoker (yes or not), and the blood pressure value measured 
by the nurse.

Each screen of the environment was composed of 
a video (in Libras) with a character asking a question 
(Table 1). The possible answers are displayed on the 
same screen as the pictures, most of which are already 
known by users. An audio is played simultaneously to 
the video in order that the nurse can know which ques-
tion is being asked.

The study sample was composed of 30 people, of 
both genders, aged between 30 and 60 years, with se-
vere/profound deafness. For application of the envi-
ronment, patients were taken to the nurse in a room 
with a laptop so they could watch the videos and an-
swer the requested questions. The Virtual Environment 
was made available to the institution called Associação 
Beneficente Canaã, located in São Paulo, on Rua Mi-
rasselva number 40, in the neighborhood called Jardim 
Eliane.

The Virtual Environment was applied by two nurses, 
who usually carry out the nursing consultations and 
received training to operationalize the Virtual Environ-
ment. In the application of the VE, initially were pre-
sented the main features and usability both for patients 

Table 1 - Questions, answers and scores existing on the Protocol 
and on the developed Virtual Environment - São Paulo, 2011.

Questions Answers Score

1º) Most frequently used:

Butter 2
Margarine 4
Both 6
Do not use 1

2º) If you use margarine, is it 
the light version?

No 1
Yes 0.75
Do not know 0.75
Do not use 0.75

3º) Most frequently used:

Skimmed milk 2
Semi skimmed milk 3
Whole  milk 4
Do not use 1

4º) Most frequent use of 
cheese, cheese spread or 
yogurt:

Diet/light 3
Regular 4
Both 7
Do not use 1

5º) Most frequent use 
of soft drinks:

Diet/light 3
Regular 4
Both 7
Do not use 1

6º) How often do you add salt 
on your plate?

Never 1
Taste and add if necessary 2
Almost Always 4

7º) How often do you remove 
the skin from chicken or beef 
fat?

Never 4
Sometimes 3
In most times 2
Always 1

8) Do you use sweetener in 
coffee, tea, juices, etc.?

Never 4
Sometimes 3
In most times 2
Always 1
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as for nurses. The Virtual Environment was used with-
out supervision of any family member, allowing greater 
privacy for patients.

Once patients finish answering all the eight questions, 
they click the SAVE icon on the screen. Then, the environ-
ment will generate a pdf file containing name, answers, 
score obtained and information stating if the patient’s diet 
was adequate or not. All these data will be attached to the 
patient’s record.

The answer (indicative) of the VE was also shown to 
patients in the form of pictures (Figure 3) with appropri-
ate colors, suggesting a likely future diagnosis, according 
to the description below:

• Red screen: priority zero – emergency, need for im-
mediate care.

• Yellow screen: priority 1 – urgency, assistance as 
soon as possible.

• Green screen: priority 2 – not urgent priority.

• Blue screen: priority 3 – consultations of low com-
plexity.

For evaluating the usability and functionality of the 
VE were developed questionnaires based on the NBRISO/
IEC9126-1(16) and on the Massaroni(17), which were applied 
to 30 patients, two nurses and a nursing manager (also a 
nurse). These responses were statistically analyzed using 
the Bioestat 5.0(18).

RESULTS

The first screen that should be completed by the nurse 
can be seen in Figure 1.

Figure 1 - Window for entering patient data. Figure 3 - Response based on scores, with the green background 
screen: priority 2 - not urgent priority.

Figure 2 - Screen containing the first question: How often and if 
the patient uses the following: butter, margarine, both, or neither.

In Figure 3 for example, is illustrated one of the final 
results presented to patients, based on the scores and re-
sponses to each question after the full questionnaire is an-
swered (eight questions). After that, is presented a symbol 
of the type (J), and the background color of the image 
represents the priority with which the patient should be 
treated. In the case of Figure 3, the patient is given the 
symbol with the bottom of the picture in green, Priority 
2 - not urgent priority, which means the patient does not 
need immediate care.

The first question can be observed in Figure 2, where the 
video and the pictures referring to the butter and margarine 
both appear (or neither of them, in some cases). After an-
swering, the patient can proceed to the next question.

After application of the VE, the results (possible di-
agnoses) obtained by patients were the following: yel-
low risk is the most common, with 14 cases (46.67%), 
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followed by the green risk, with nine cases (30%). In the 
third place is the red risk, with six cases (20%) and lastly 
the blue risk with only one case (3.33%). These results 
are shown in Figure 4.

analyzing the treated patients of the higher risk groups, it 
was observed that those ranked in yellow had a higher inci-
dence of high blood pressure, with three cases, represent-
ing 42.8% of the cases in the group. Patients with normal 
blood pressure corresponded to four, or 57.14% of the total 
of the two groups (red and yellow). The other 10 patients 
did not fit the risk group.

Figure  4 - Distribution of surveyed patients according to the re-
sult and risk classification by color - São Paulo, 2011.

Figure 5 - Distribution of high-risk groups in red and yellow, in 
relation to treated and untreated patients - São Paulo, 2011.
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Table 2 - Distribution of opinions of nurses and the nurse manager regarding the Virtual Environment - São Paulo, 2011

Terrible Bad Regular Good Great Total
Opinion F % F % F % F % F % F %

Communication with the hearing impaired 0 - 0 - 0 - 0 - 3 100 3 100
Ease in nursing consultation 0 - 0 - 0 - 0 - 3 100 3 100
Time spent in consultation 0 - 0 - 0 - 1 33.3 2 66.7 3 100
Using the Virtual Environment 0 - 0 - 0 - 0 - 3 100 3 100

Source: Survey with two nurses and a nurse manager. São Paulo, 2011.

Tabela 3 - Distribution of opinions of the deaf and hard of hearing patients regarding the Virtual Environment - São Paulo, 2011

Terrible Bad Regular Good Great Total
Opinion F % F % F % F % F % F %

Communication with nurses 0 - 0 - 8 26.7 19 63.3 3 10 30 100
Satisfaction with the Virtual Environment 0 - 0 - 3 10 23 76.7 4 13.3 30 100
Using the virtual environment without an interpreter 0 - 0 - 5 16.7 4 13.3 21 70 30 100
Source: Survey with a group of deaf and hard of hearing patients. São Paulo, 2011. 

Among the 20 patients who had high blood pressure, it 
was found that 35% were being treated (seven patients), 
considering that two patients (10%) had the red color and 
five (25%) had yellow. The findings relative to untreated 
patients (13) correspond to 65%, demonstrating that four 
cases (20%) are in the red risk assessment and nine cases 
(45%) in yellow risk, as shown in figure 5.

Based on the IBGE statistics that 29.9% of the popula-
tion suffers from hypertension, the Poisson test(18) shows 
no statistical significance between the observed proportion 
(seven individuals diagnosed with indications of high blood 
pressure) and the expected proportion, with p = 0.20.

An analysis of the level of blood pressure was done in 
the high-risk groups, or 20 patients (red and yellow). When 

Evaluation of the VE

After using the VE, nurses and patients responded the 
evaluation questionnaires with the help of an interpreter. 
Table 2 shows the responses of the two nurses and the 
nurse manager, considering whether there was progress 
in terms of communication, ease in consultation, time 
spent, and use of the Virtual Environment. It is notewor-
thy that only one of the professionals rated the time spent 
on consultation as Good, and the other two considered it 
Great. Hence, the environment was positively evaluated.

Table 3 shows the opinion on the use of the Virtual En-
vironment made by the deaf and hard of hearing patients. 
The majority considered the communication with nurses as 

Good (63.3%), and the same applied for the satisfaction with 
the Virtual Environment (76.7%). The use of the environment 
without an interpreter was classified as Great (70%) by users.
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At the end of the study, the evaluators were able to 
express their opinions and suggestions, which will pos-
sibly be implemented in future versions of the virtual 
environment.

Discussão

In order to analyze the usability of the Virtual Environ-
ment, some proposed items were used(14-16), such as the 
uniform size of letters, commands in the same positions, 
screens predicting that the environment is consistent in 
menus, input commands and view of information, and 
also that all interface functions have the same visual pre-
sentation and the same established pattern. The visual 
presentation took into consideration the color, having a 
clear visual structure, which ensured good acceptance 
of patients and professionals. As the environment was 
proposed to be used by the deaf and hard of hearing, it 
was composed of images (food products), animations and 
videos in Libras. The font was always the same size and 
changes were not allowed, not even via browser.

The results demonstrated that patients considered the 
Virtual Environment easy to use.

Regarding the opinion of nurses about the functional-
ity, which is defined as the capacity of the software pro-
viding functions that meet the explicit and implicit needs 
when used in specific conditions(16), the Virtual Environ-
ment was considered appropriate to ensure support dur-
ing assistance to the deaf and hard of hearing patients. 
The environment got a very positive review in the four 
items shown in the questionnaire and was rated with con-
cepts between Good and Great in most replies. The nurs-
es also made several comments regarding the Virtual En-
vironment, mentioning its benefits such as reduced time 
of consultation, easy communication and the result of a 
possible diagnosis (yellow, green, red and blue) in order to 
facilitate interventions and humanization of care.

Knowing that the time in consultation is also a very 
important factor for the evaluation, the two nurses rated 
this aspect as Great and the nurse manager considered 
it as Good.

The communication with patients(19) is another im-
portant factor, therefore, based on data tabulation of the 
Virtual Environment, it was found that it really facilitated 
the communication between health professionals and the 
deaf and hard of hearing patients. It also proved to be a 
tool that enabled the interaction between them, elimi-
nating the presence of an interpreter, which guarantees 
personal satisfaction to patients for being able to commu-
nicate, preserving their privacy.

Regarding the opinion of deaf patients on the use of 
the Virtual Environment, which is the usability of the sys-
tem, defined as the ability of the software to be under-
stood, learned, operated and attractive when used under 

specific conditions(15), the research has shown that most 
of the patients considers the Virtual Environment as Good 
and Great, and comments extracted at the time of the 
survey were about social inclusion and privacy.

The environment also favors the preservation of pa-
tients’ individuality, contributing for not exposing their 
problems, supporting research data(8), which showed that 
the deaf and hard of hearing feel embarrassed when talk-
ing about their problems in front of family members or an 
interpreter.

In relation to IBGE data, stating that 29.9% of the pop-
ulation suffers from hypertension, the Poisson test shows 
there is no statistical significance between the expected 
and observed proportion, p = 0.20, i.e., the proportions 
observed agree with those expected. From an epidemio-
logical point of view, the detected difference is not impor-
tant, and considered as being of nature sampling.

The biggest innovation brought by the developed 
VE was the interaction between the deaf and hard of 
hearing patients and the nursing, taking care to develop 
screens with simple and objective questions to avoid 
making the interpretation of deaf users more difficult, 
since it is known(20) that they find it very hard to under-
stand the written Portuguese language. Long sentences 
diminish users’ understanding.

Another advantage of the VE is the possibility of add-
ing new questions to the environment. Moreover, other 
disorders can be incorporated into the procedure, and 
prevention material to special care, depending on the re-
sult of the VE indicated to the patient. 

CONCLUSION

With the implementation of this Virtual Environment, 
it was possible to evaluate the habits of the deaf and hard 
of hearing and determine their degree of risk of being af-
fected by chronic diseases such as diabetes and hyperten-
sion, offering better quality of life for these patients.

In this sense, implementing this Virtual Environment 
in many health services can provide a proactive action of 
deaf patients against risks of illness, making them aware 
on how to act in order to minimize the harmful effects or 
even control the progression of these diseases.

The developed Virtual Environment was well accept-
ed by the group of patients and by the nursing staff. It 
enabled interaction between them without the presence 
of an interpreter, reducing to 15 minutes the time in con-
sultation, ensuring privacy and personal satisfaction for 
patients, who were able to communicate without need-
ing a third person for their diagnosis, treatment and 
cure. It is also possible to prove in the present study that 
the developed environment obtained positive responses 
from the nursing staff.
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The privacy between health professionals and patients 
is essential to address all the aspects concerning their 
health, favoring that they have the chance to decide for 
themselves about the continuity of treatment. Thus, not 
requiring the presence of the interpreter offers patients 
the opportunity to carry on their treatment with secrecy 
and trust.

Another very positive point of the Virtual Environment 
is that it provides a message with different colors - blue, 
green, yellow and red - indicating a possible diagnosis to 
patients. Arguably, this factor improves communication 
and interaction between patients and nurses.

Diagnoses rated red and yellow for patients with hy-
pertension and normal blood pressure levels were data 
that called the attention on the results of the Virtual Envi-

ronment. Although they were following the specific treat-
ment, such patients still maintained their blood pressure 
elevated, indicating some failure in compliance or adher-
ence to the treatment indicated.

A problem observed after the use of the environment 
was the lack of knowledge of some patients about low fat, 
diet and light products because it was found that not all 
of them have the habit of reading food labels. This shows 
that the VE can visually help them without need for read-
ing the label, which highlights another benefit of the de-
veloped environment.

Therefore, it is concluded that the AVPASAB environ-
ment can be used by nursing professionals, providing bet-
ter care and communication between the professionals 
and the deaf and hard of hearing patients.
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